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Alpine Ski 

The invention relates to an alpine ski with an elongate ski 
body forming a running surface, a mounting for fastening a 
binding arranged on the upper face of the ski body and, 
attached to the ski body, extending in the longitudinal 
direction of the ski body and receiving pressure forces, at 
least one upper cord element, the ends thereof being supported 
on the ski body. 

In an alpine ski known from DE 199 17 992 of the aforementioned 
type, the upper cord element built into the ski body has the 
form of a flat upwardly curved arc in the middle region of the 
ski which extends in the longitudinal direction of the ski and 
spans a lower cord element located therebelow and arranged in 
the ski body. The arc of the upper cord element can be 
deflected in the direction of the lower cord element as a 
function of the load emanating from the binding and the upper 
cord element is supported on the end region of the ski such 
that a displacement of the ends of the upper cord element 
resulting from the deflection of the arc produces an increase 
in the load bearing portion of the end regions of the ski. 

The object of the invention is to improve further the running 
properties of an alpine ski of the aforementioned type and to 
allow a surface pressure distribution adapting to the loads of 
the ski. 

This object is achieved by the invention stated in claim 1. 
Advantageous embodiments of the invention are stated in the 
dependent claims . 
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In the alpine ski according to the invention the mounting for 
fastening the binding is rigidly connected to the ski body 
forming the running surface. The skier can therefore precisely 
control and regulate the movements of the ski and reliably 
react to piste conditions, whereby a high level of safety is 
achieved. The alpine ski according to the invention furthermore 
has the advantage that its bending resistance and therefore the 
surface pressure distribution can be changed as a function of 
the load, whereby an improved edge grip and greater control 
stability can be achieved, especially at higher speeds . 
Furthermore, the alpine ski according to the invention 
distinguished by a favourable surface pressure distribution, as 
the loads are not only transmitted into the region of the 
mounting for the binding but also onto the support positions of 
the upper cord element on the ski body. The ski body itself can 
be less rigidly designed, whereby an improved adaptation to 
uneven pistes can be achieved. The variable bending resistance 
and the means damping the deformation movement of the upper 
cord element furthermore contribute to the exceptionally smooth 
running of the ski according to the invention, even on very 
uneven piste surfaces. 

A further important advantage of the alpine ski according to 
the invention is that by altering the support length and the 
bending resistance of the upper cord element the running 
properties of the ski can be affected to a considerable extent, 
so that the ski is easily adapted to the different requirements 
of the skier. The alpine ski according to the invention thus 
opens up the possibility of manufacturing a design of ski 
adapted to the individual needs of a skier by the provision of 
a number of prefabricated components and by a selected 
combination of these components. 
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According to a further proposal of the invention the upper cord 
element comprises at least one slightly curved rod which spans 
the ski body in the manner of an arc. The upper cord element is 
preferably formed from a plurality of slightly curved rods 
which are arranged adjacent to one another spanning the ski 
body. The length of the rods can be uniform or different and 
larger or smaller than half the length of the ski body. The 
rods can be designed to be hollow or. solid and manufactured 
from light metal or a fibrous composite material. Furthermore 
the rods can have a cross- section which is uniform or tapering 
toward the ends of the rod. The rods can moreover be designed 
in one piece or several pieces. The rods can be arranged 
relative to the ski body in such a manner that the planes 
defined by their curved longitudinal axes are either arranged 
perpendicular to the running surface of the ski body or 
inclined toward the running surface of the ski body. In the 
latter case it is advantageous if a spacing remains between the 
rods arranged on both sides of the middle of the ski body, into 
which spacing the middle portions of the rods can move under 
the effect of pressure forces and the rods are arranged in such 
a manner that the planes defined by their curved longitudinal 
axes abut one another above the ski. In such an arrangement the 
curved path of the rods substantially corresponds to the 
waisting of the ski body and thereby allows an advantageous 
design of ski. 

According to a further proposal of the invention the mounting 
for fastening the binding can be connected to the ski body in 
such a manner that the elastic def ormability of the ski body is 
not thereby affected- For this purpose it can be provided that 
the mounting comprises at least two supports arranged at a 
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distance from one another in the longitudinal direction, one 
support being rigidly connected to and the other support 
longitudinally movable with the ski body. If on the other hand 
the ski body comprises two supports for fastening the mounting 
for the binding arranged longitudinally at a distance from one 
another, according to the invention the mounting is rigidly 
attached to one support and longitudinally displacable on the 
other support. 

According to a further proposal of the invention the mounting 
for fastening the binding comprises a plate which extends over 
the upper cord element. The plate preferably carries a support 
element on its lower face for supporting the upper cord 
element. The support element can according to the invention 
comprise a spring compressible by the upper cord element and 
which, by exerting a counter force, counteracts a movement of 
the upper cord element directed against the support element. In 
a further embodiment the support element can comprise a bearing 
with a sliding surface on which the upper cord element can 
slide transversely to its longitudinal direction. 

According to a further proposal of the invention, to be able to 
adjust the deformation resistance of the alpine ski according 
to the invention and its deformation behaviour easily, the 
support of at least one end of the upper cord element or of the 
rods forming it is designed to be adjustable in the 
longitudinal direction of the ski body. If the upper cord 
element comprises rods, then the longitudinal adjustability can 
be easily carried out by an adjusting screw rotatably attached 
to one rod end, and which is screwed into a tapped hole of an 
abutment fastened to the ski body. If multipart rods are 
provided, then to achieve the longitudinal adjustability the 



rod ends facing one another can be connected to one another by 
means of a tensioning device with adjustable nuts. 

According to a further proposal of the invention to reduce the 
buckling stress of the rods, guides can be provided at a 
distance from the rod ends fastened to the ski body and in 
which the rods are longitudinally displaceably guided. The 
guides can moreover be formed in such a manner that they allow 
a limited transverse movement of the rods in particular in the 
direction of the planes defined by their curved longitudinal 
axes. Furthermore, according to the invention damping elements 
acting on the rods can be provided which dampen the deformation 
movements of the rods occurring under compressive stress. The 
damping elements can for example be arranged in guide holes 
penetrated by the rods and comprise bushes or rings made of 
elastomeric material, for example rubber. 

According to a further proposal of the invention a traction 
element can moreover be arranged on the upper face of the ski 
body which extends in the longitudinal direction of the ski 
body and the ends thereof are fastened to the end regions of 
the ski body, the ski body comprising a support protruding from 
the ski body in at least one position between the ends of the 
traction element and on which support the tensioned traction 
element rests. The object of the traction element is to reduce 
the deflection of flexural vibrations of the ends of the ski 
body directed against the running surface, so that as a result 
the alpine ski runs more smoothly. The height of the support 
protruding from the ski body can be adjustable, to be able to 
adjust the tension of the traction element. It is also possible 
to design the fastening of one end of the traction element to 
be longitudinally adjustable. 



The invention will hereinafter be described in more detail with 
reference to embodiments which are shown in the drawings, in 
which : 



Fig. 1 is a plan view of an embodiment of an alpine ski with 
an upper cord element formed by two rods arranged 
parallel and adjacent to one another. 

Fig. 2 is a side view of the alpine ski according to Fig. 1, 

Fig. 3 is a plan view of a second embodiment of an alpine 
ski with an upper cord element formed from two rods 
bent toward one another. 

Fig. 4 is a side view of the alpine ski according to Fig. 3 
and 

Fig. 5 is a cross section through the alpine ski according 
to Fig. 3 along the line V-V. 



The alpine ski shown in Figs. 1 and 2 comprises a ski body 1, 
the design thereof substantially resembling conventional ski 
designs. The ski body 1 has at its front end an upwardly curved 
shovel 3 tapering toward the ski tip 2 and has a rectangular 
cross-section, the height thereof increasing from the ends of 
the ski body toward the middle and the width thereof decreasing 
from the ends toward the middle, whereby concave curved side 
faces 4 are formed. The lower face of the ski body 1 forms a 
running surface 5, the side edges thereof being strengthened by 
metallic layers in the usual manner. The ski body 1 can be 
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manufactured from wood, plastics material, fibrous composite 
material and metal and in sandwich construction from a 
plurality of these materials. 

In the middle region on the longitudinally, slightly convex, 
curved upper face 6 of the ski body 1 a mounting 7 is attached 
for fastening a binding for the boot of the skier. The mounting 
7 comprises a flat plate 8 arranged at a distance from the 
upper face 6, which on its front and trailing ends respectively 
carries two downwardly turned supports 9, 10, the free ends 
thereof being fastened to the ski body 1. The fastening of the 
support 9 is formed in such a manner that its ends are held 
fixed to the ski body !• The connection can thus be made 
rigidly or rotatably about an axis extending in a transverse 
direction. The ends of the supports 10 are fastened to the ski 
body 1 in such a manner that a limited relative movement 
between the supports 10 and the ski body 1 is possible in the 
longitudinal direction thereof but not possible in any other 
direction. The disclosed fastening of the mounting 7 on the ski 
body 1 ensures that under load elastic deformations of the ski 
body 1 are not hampered by the mounting 7. The ski body 1 can 
thus better adapt itself to the respective curvature of the 
piste surface- A favourable distribution of the load emanating 
from the mounting 7 on the ski body 1 is achieved by means of 
the spacing of the supports 9, 10- 

On the upper face 6 of the ski body 1 beneath the plate 8 and 
between the supports 9, 10 an upper cord element 11 is located 
which comprises two parallel rods 12 designed to receive 
pressure forces. The rods 12 have an upwardly curved curvature 
and are arranged symmetrically to the middle plane of the ski 
body 1. Their curved middle axes are located in planes 
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substantially perpendicular to the running surface 5. The rods 
12 comprise tubes made of light metal and have a uniformly 
circular cross-section. The ends of the rods 12 are supported 
on abutments 13, 14, which are fastened at a distance from the 
ends of the ski body 1 on the upper face 6 thereof. The 
abutments 13, 14 comprise flat blocks which have holes on one 
face into which the rods 12 are inserted. Between the abutments 
13, 14 and the supports 9, 10 guide elements 15 are moreover 
fastened to the ski body 1. The guide elements 15 respectively 
have two parallel holes through which the rods 12 are inserted. 
The diameter of these holes is greater than the external 
diameter of the rods 12 so that the rods 12 can carry out 
limited transverse movements within the holes. The guide 
elements 15 serve to limit the flexural buckling of the rods 12 
when the ski is weighted and to prevent lateral buckling of the 
rods 12. Bushes or rings made from elastomeric material 
inserted into the holes of the guide elements 15 can moreover 
contribute to the damping of vibrations. 

The apex region 16 of the curved rods 12 is located under the 
plate 8 at a distance therefrom, so that under the impact of 
pressure forces acting on the abutments 13, 14 on the rods 12 
it can deflect upwards by flexural buckling of the rods 12. A 
support element 17 which is attached to the lower face of the 
plate 8 acts against the deflection of the apex regions 16. The 
support element 17 is made of an elastically compressible 
material, for example rubber or foam rubber, and with 
increasing deformation by the rods 12 exerts an increasing 
counter force to a predetermined level which increasingly 
inhibits the deflection of the apex regions 16 of the rods 12 
and finally restricts it to a maximum limit. During this 
process, which is caused by greater weighting of the end 
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regions of the alpine ski, the bending resistance of the alpine 
ski increases and thus the relative load bearing portion of its 
end region. This leads to an improved ability to control the 
ski and as a result of shorter deformation paths it runs more 
smoothly. The deformation behaviour of the alpine ski can 
additionally be varied by altering the deformation resistance 
of the support element 17 and adapted to the requirements of 
the skier. To vary its deformation resistance the support 
element 17 can be exchanged for a more flexible or more rigid 
support element. Further variations are possible by altering 
the length of the rods 12 and their initial curvature. 

To limit the deformation of the alpine ski when unweighted a 
traction element 18 in the form of a fabric tape resistant to 
tensile stress is provided on the upper face 6 between the rods 
12. The traction element 18 rests on the guide elements 15 and 
is held thereby at a distance from the upper face 6 of the ski 
body 1. The ends of the traction element 18 are fastened to the 
abutments 13, 14. When the alpine ski is unweighted the 
traction element 18 is slightly tensioned. When the alpine ski 
is weighted, the traction element then loses its tension but 
can if necessary be held slightly under tension by a flexible 
tensioning element supported on the plate 8 in the manner of a 
belt tensioner. 

The traction element 18 has the following effect when skiing. 
If the ski tip is unweighted when skiing into a hollow, the 
tensioning traction element 18 reduces the unweighting movement 
of the ski tip. By supporting the traction element 18 on the 
abutment 14 the tensile force impacting on the trailing end of 
the ski body is thereby increased, whereby a slight raising of 
the ski end is brought about. If the trailing end of the alpine 
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ski is in a hollow, the effect on the ski tip and ski end is 
reversed- Generally the vertical vibrations of the ends of the 
alpine ski are noticeably reduced by this behaviour and the ski 
runs more quietly and is more directionally stable, especially 
on uneven ski pistes. The friction of the traction element 18 
on the guide elements 15 also has a vibration damping effect. 

The embodiment shown in Figs. 3 to 5 differs from the 
aforementioned embodiment in the following disclosed features. 
The curved rods 12 forming the upper cord element 11 are 
fastened to the abutments 13, 14 in such a manner that the 
planes in which the curved middle axes of the rods 12 are 
located, extend approximately at an angle of 45*^ to the running 
surface 5 of the ski body 1 and such that the planes abut above 
the ski body 1. This arrangement of rods 12 has the advantage 
that their adjacent ends can be at a greater distance from one 
another so that the pressure forces to be received by the rods 
are effective nearer to the edges of the ski body 1 and 
therefore contribute more effectively to the reduction of 
torsional stress of the ski. 

Depending on the inclined position of the planes of their 
curved middle axes, in this embodiment the apex regions 16 of 
the rods 12 endeavour to carry out a deflection movement in the 
direction of the arrows shown in Fig. 5. This deflection 
movement is thus deflected toward the middle of the ski. A 
bearing element 20 is additionally provided on the lower face 
of the plate 8 of the mounting 7 with a flat sliding surface on 
which the apex regions 16 of the rods 12 rest. If the rods 12 
are loaded by pressure forces their apex regions 16 are then 
prevented by the bearing element 20 from moving in the 
direction of the arrows but forced to slide along the bearing 



element 20 in the direction of the middle of the ski. Between 
the two apex regions 16 a sprung support element 21 is arranged 
which is fastened to the ski body 1 and produces a spring force 
counteracting the compensating movement of the apex regions 16- 
By altering the initial spring force and spring characteristics 
of the support element 21 the bending resistance of the ski and 
its running properties can be altered. 

In the embodiment according to Figs. 3 to 5 the function of the 
rods 12 is also to affect the bending behaviour of the ski when 
unweighted. The rods 12 are fastened in the abutments 13, 14 in 
such a manner that tensile forces can also be transmitted. 
Furthermore, between the rods 12 and the supports 9, 10 of the 
mounting 7 resilient support elements 22 are provided on which 
the rods 12 rest. If the ski body 1 is suddenly unweighted at 
one end during skiing, the movement of the ski end thereby 
initiated produces a tensile force on the ends of the rods 12 
in the direction of the running surface. Under the effect of 
this tensile force the rods 12 endeavour to reduce their 
curvature by deflecting in the direction of the supports 9, 10, 
more or less rigidly pressing together the resilient support 
elements 22 according to the degree of tensile force. By 
altering the resilience of the support elements 22 this 
compensating process and therefore the bending and vibration 
behaviour of the ski can also be affected. 

In addition to the disclosed embodiments numerous further 
embodiments of the alpine ski according to the invention are 
possible. Thus for example the number of rods forming the upper 
cord element can be greater, both an even and an odd number of 
rods being possible. In addition to the disclosed symmetrical 
arrangement of the rods, to achieve specific running properties 



an asymmetrical arrangement can be provided, in which for 
example rods of differing lengths or differing rigidity are 
arranged adjacent to one another on a ski body. The resilience 
of the support elements working in cooperation with the rods 
can also be different for each rod, to achieve asymmetrical 
deformation behaviour of the alpine ski. The alpine ski 
according to the invention further offers the possibility of 
designing the components affecting the bending behaviour to be 
easily exchangable or adjustable relative to their effects 
parameters, to allow the skier the opportunity of adapting in 
situ the running properties of the ski to the respective piste 
conditions. Furthermore, the ski according to the invention can 
be manufactured in the manner of a modular system, the features 
desired by a purchaser being able to be obtained by assembling 
the ski from separate parts designed therefor and individually 
tailored to fit. 



